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Abstract 
A six-month-old male entire ferret presented for investigation of atraumatic bilateral 
pelvic limb lameness. Radiographic and subsequent histopathological assessment of 
the femoral heads following bilateral femoral head ostectomy was consistent with 
capital physeal dysplasia. At six-months postoperatively, pelvic limb function was 
deemed normal with no evidence of ongoing discomfort. This is the first report of 
capital physeal dysplasia in the ferret and femoral head ostectomy appears to be an 
appropriate intervention in the management of these patients.   
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A six-month-old male entire ferret (Mustela putorius furo) was presented for 
investigation of bilateral pelvic limb lameness, with intermittent dragging of both 
pelvic limbs. The owner reported no history of trauma; however, two other ferrets 
from the same litter had demonstrated similar clinical signs. 
 
Initially, the referring veterinarian had prescribed oral meloxicam 0.1mg/kg once 
daily and recommended strict rest. Conservative management had been attempted for 
four weeks prior to referral, with further deterioration in pelvic limb function 
observed over this time period.  
 
On initial physical examination the ferret was bright and alert, with intermittent 
dragging of both pelvic limbs observed; lameness score fluctuated between 7-10/10. 
A full orthopaedic assessment was unrewarding as manipulation of the pelvic limbs 
was poorly tolerated; however, crepitus was detected on palpation of both hips. The 
ferret was deemed to be clinically obese. Physical examination was otherwise 
unremarkable. 
 
Under general anaesthesia, ventrodorsal and lateral pelvic radiographs were obtained 
(Figure 1), suggesting slipped or fractured capital femoral epiphyses bilaterally. 
Capital physeal incongruity was observed, with subluxation of the femoral head on 
the right side and acetabular infilling. Sclerosis of the base of the femoral neck on 
right side and femoral neck resorption on the contralateral side with mild dorsal drift 
of the greater trochanter relative to the femoral head was also noted.  
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Bilateral femoral head ostectomy (FHO) was performed via standard craniolateral 
approaches [1]. The ferret was anaesthetised with medetomidine (Domitor, 
Vetoquinol UK Ltd) 0.05mg/kg and ketamine (Ketavet, Zoetis UK Limited) 5mg/kg 
intramuscularly. General anaesthesia was maintained with isoflurane (Isoflo, Zoetis 
UK Limited) delivered in oxygen via spontaneous breathing through a 2mm uncuffed 
endotracheal tube. Analgesia was provided with methadone (Comfortan, Dechra 
Veterinary Products) 0.3mg/kg intravenously and meloxicam (Metacam, Boehringer 
Ingelheim) 0.2mg/kg subcutaneously. A fracture line was discovered on the left 
femoral neck at the anticipated ostectomy site. The bone of the right femoral neck was 
found to be grossly abnormal and friable.  Ostectomies were performed using a 
rongeur. Following FHO the joint capsule was sutured over the acetabulum using 3-0 
polydioxanone (PDS II, Ethicon) in a simple interrupted pattern. Closure was 
performed in three layers, with musculature closed using 3-0 polydioxanone (PDS II, 
Ethicon) in a simple continuous pattern, subcutis closed using 3-0 poliglecaprone-25 
(Monocryl, Ethicon) in a simple continuous pattern, and skin closed using 3-0 
poliglecaprone-25 (Monocryl, Ethicon) in a continuous intradermal pattern. 
Postoperative radiographs (Figure 2) were satisfactory. Both femoral epiphyses were 
fixed in 10% neutral-buffered formalin and submitted for histopathological 
evaluation. 
 
Recovery from surgery was uneventful. Postoperative analgesia was provided with 
buprenorphine (Buprecare, Animalcare UK) 0.02mg/kg intramuscularly every 8 hours 
for 48 hours, continued orally for 48 hours after discharge from hospital, and 
meloxicam (Loxicom, Norbrook Laboratories Ltd, UK) 0.2mg/kg orally once daily 
for 10 days.  The ferret was also treated with famotidine (Famotidine, Summit 
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Veterinary Pharmaceuticals, UK) 0.5mg/kg orally once daily for 5 days. The ferret 
was discharged 48 hours after surgery. 
 
Following decalcification, multiple sections of each femoral capital epiphysis were 
examined extending from the articular surface, composed of unremarkable hyaline 
cartilage, through normal epiphyseal bone, to the physis. Bilaterally the physes were 
disorganised with clusters of devitalised chondrocytes and portions of remodelled 
bone with occasional devitalised osteons, empty lacunae and abundant basophilic 
matrix (Figures 3 and 4). Low numbers of osteoclasts were present at the distal border 
(proximal margins of the physeal cleavage site), which was covered by a moderately 
thick layer of fibroblasts suggesting callus formation. 
 
At the five-day postoperative recheck appointment, intermittent attempts at normal 
ambulation were observed, with a lameness score fluctuating from 6-10/10. Mild 
swelling and crusting was noted over both incision sites, with the owner reporting 
some interference with the wounds had occurred. The ferret was also coughing, with 
the owner reporting that an in contact ferret was being treated for an upper respiratory 
tract infection. A course of oral potentiated amoxicillin and clavulanic acid was 
prescribed (Synulox palatable drops, Zoetis UK), 12.5mg/kg orally twice daily for 7 
days. 
 
Twelve-days postoperatively ambulation had continued to improve, with lameness 
score fluctuating between 4-10/10. Swelling over the left FHO site had not resolved, 
with purulent material expressed. The antibiotic course was extended to 14 days at 
this point.  
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At the one-month postoperative recheck the owner reported an initial return to normal 
ambulation, with a subsequent dragging of the pelvic limbs over the previous ten-
days. Swelling over the left FHO site had persisted, although no overt signs of 
infection were present. Oral meloxicam was reinstated, and a further four-week 
course of oral potentiated amoxicillin and clavulanic acid was dispensed. The ferret 
was reviewed again two-months postoperatively as normal pelvic limb function had 
not fully returned. Intermittent dragging of both pelvic limbs was still observed 
(lameness score fluctuating between 3-10/10), with a more organised area of firm 
tissue palpable over the left FHO site. No overt discomfort was noted on manipulation 
of the pelvic limbs; however, muscle wastage was evident, and the ferret remained 
overweight. Lateral and ventrodorsal pelvic radiographs were obtained under sedation 
(Figure 5); these showed no obvious cause for persistent pelvic limb disuse. An 
aspiration of the swelling was consistent with normal adipose tissue, with no bacteria 
or inflammatory cells observed. The owner was advised to encourage weight loss, and 
perform regular physiotherapy and hydrotherapy to facilitate return to normal 
function.  
 
Telephone follow up with the owner at six-months and one-year postoperatively 
revealed that normal pelvic limb function had returned, with no evidence of ongoing 
discomfort.  
DISCUSSION 
Capital physeal dysplasia resulting in atraumatic separation of the femoral capital 
epiphysis is a well-recognised syndrome in the cat [2,3], with up to 90% of affected 
cats in one study showing bilateral disease [4]. Histopathologically, lesions display 
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“an intact epiphysis consisting of viable bone with an unusually wide physis 
containing irregular clusters of chondrocytes in an abundant extracellular matrix and 
necrotic cartilage at the cleavage site” [2]. The disease appears to be analogous to 
slipped capital femoral epiphysis (SCFE) in humans, with adolescent, obese males 
overrepresented in both species [2,5,6]. The underlying pathogenesis of the disease in 
humans is not fully understood, although endocrine disorders, and altered insulin 
metabolism secondary to obesity have been cited as possible causes [7,8]. Capital 
physeal dysplasia has also been described in the dog [9,10] and coypu (Myocastor 
coypus) [11]. This condition has not previously been reported in the ferret. 
 
Craig [2] reports uneventful recoveries and good limb function following FHO in 11 
of 13 cats with capital physeal dysplasia, consistent with the outcome in this case. In 
the dog, simultaneous bilateral femoral head and neck ostectomy has been 
demonstrated to be a viable option for painful bilateral hip disease [12].
 
Bilateral 
surgery was elected in this case due to the severity of lesions. Early implementation of 
weight loss and physiotherapy or hydrotherapy may have resulted in a faster return to 
function in this case, although the surgical site infection is likely to have slowed the 
recovery time. In the dog, implementation of any method that encourages early 
weight bearing results in optimal functional recovery [1]. 
 
Visual assessments of lameness in quadruped animals is challenging as the human eye 
cannot fully and accurately assess motion. Objective analysis of gait following FHO 
in the dog using kinetic and kinematic evaluations has been demonstrated as a 
superior method of assessing return to normal function [13]. At present, no 
standardised method of lameness assessment in the ferret exists. In this case, video 
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clips were requested but unfortunately not provided by the owner. Lameness scoring 
by the owner is limited by their lack of veterinary knowledge and is subjective to the 
individual. One study of dogs and cats reported 96% owner satisfaction in gait 
following FHO, despite only 38% of these animals having functional gait rated as 
good [13].  
 
In the dog, a minimal and normal rate of surgical infection of 1% to 2% is recorded 
[1]. Peri- or postoperative antibiotics were not administered in this case as the 
duration of surgery was under 90 minutes and this was considered a clean procedure; 
however, it is challenging to prevent self trauma and therefore surgical site infections 
in ferrets as E-collars and dressings are not well tolerated. In this case the persistent 
surgical site infection necessitated an extended course of a broad-spectrum antibiotic, 
which successfully resolved the infection. Culture and sensitivity was offered to the 
owner; however, no bacteria or neutrophils were seen on in house examination of 
quick-stained smears of the aspirates and the owner was reluctant for further testing 
on financial grounds. Amoxicillin-clavulanate was chosen as a first line antibiotic as it 
is well tolerated by ferrets, has good soft tissue penetration and a broad spectrum of 
activity.  
 
In cats, risk factors associated with capital physeal dysplasia include gender, age, 
neuter status and body condition. Male cats, those over 1 year old, in overweight or 
obese body condition, and those neutered at an early (prepubertal) age have been 
shown to be at increased risk of developing the disease [6]. Neutering has been 
demonstrated to result in delayed physeal closure [14,15]. Similar epidemiological 
factors were present in this ferret (male, obese, prepubertal); however, he had not 
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been neutered before the onset of clinical signs. Physeal closure in the ferret has been 
reported between four and seven months [16].
 
 
There is some evidence that this condition may be familial in humans [5] and a 
genetic aetiology is also suggested in cats [2]. It is interesting that litter mates of this 
ferret demonstrated similar clinical signs; however, a diagnosis was not confirmed by 
histopathology in these cases, so further conclusions cannot be drawn. 
 
Capital physeal dysplasia appears to occur naturally in ferrets, and may have a similar 
aetiology, epidemiology, and histopathology to the condition reported in cats and 
humans with SCFE. It should be considered a differential diagnosis in young ferrets 
with hindlimb lameness. Femoral head ostectomy appears to be an appropriate 
intervention and to be associated with a good prognosis. 
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FIGURE LEGENDS 
 
Figure 1: Preoperative ventrodorsal radiograph of the pelvis suggesting bilateral 
slipped or fractured capital femoral epiphyses. Note bilateral capital physeal 
incongruity, subluxation of the right femoral head with sclerosis of the base of 
the femoral neck, and resorption of the left femoral neck with mild dorsal drift of 
the greater trochanter relative to the femoral head. 
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Figure 2: Immediate postoperative ventrodorsal radiograph demonstrating 
successful bilateral FHO.  
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Figure 3: Femoral capital epiphysis with fracture through the physis. The 
articular surface is unremarkable but the physeal surface is markedly irregular 
and lined by devitalised chondrocytes and fragments of necrotic bone. H&E x 20. 
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Figure 4: Femoral capital epiphysis with fracture through the physis. Fragments 
of devitalised cartilage (arrows), admixed with necrotic bone, haemorrhage and 
occasional osteoclasts (arrowhead). H&E x 100. 
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Figure 5: Two month postoperative ventrodorsal radiograph of the pelvis. Mild 
bony proliferations are evident of the left limb, and marked bony proliferations 
are present on the right. Ossifications following FHO are a common finding in 
cats and dogs, with no correlation between osteophyte formation and functional 
outcome. 
 
 
 
 
 
